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Sir: 

I, Dr. Bastiaaii Nuijen, a citizen of The^N^ 

L 1 am ,m inventor of the subject matter disclosed m the above-referenced US Patent 
Application, 

2. I worked with Pbarma Mar, S.A, 5 as a collaborator oti numerous projects from 
1996 to the present, and currently am employed at the Department of Pharmacy & Pharmacology 
at the Sloterw&rt Hospital in The Netherlands Cancer Institute, as. Head of Pharmaceutical 
Development & Production. My curriculum vitae listing; my- professional background, my 
educational background, and a representative listing of my publications is attached at the end of 
this Peciaration as Exh ibit A * 

3 , I have read the disclosure of OS Patent Application S eruu nuinber 09/622^433 in 
its published form as International Patent Application Publication WO 99/42125, Miieh 
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published on August 26, 1999 M33 application"). I also have reviewed the Office Action 
issued by the USFTO for the H33 application, dated November 12, 2009 ( 46 the Office Aotiori"), 
and the Crumb et aL> U.S. Patent No, 6,030343 PCmrnb'O- 

I also have reviewed our Response to the Office Action and, in particiilar, the cxirreiit Listing of 
Claims, I understand that claims 1 and 12 of the current Listing of Claims represent the 
independent claims, which are directed to the subject matter of the invention of the "433 
application, 

4, It is my belief that the invention described in the current Listing of Claims was 
actually reduced to practice by at least before May 7, 1997, based for example on my Interim 
Report of the Fr^ Formulation of Aplidine (DDB) PTnterim Kepttif\ also "Exhibit E"% which I' 
prepared for a meeting with Pharnia Mar. The Interim Report records experiments conducted 
with the didemnin compound dehydrodidemnm B, which is referred to therein as "Aplidine 
(DDBf or simply as *■ Aplidlnes*- . 

5. As Indicated in the Interim Report, my lab conducted experiments to test the 
solubility and-or stability of Aplidine in various solutions and at different dilutions in saline 
(Exhibit B, Tables 1 and 2 ? pages 3-4), Further, as fireeze-dried (lyophilized) formulations are 
generally more stable, my lab also investigated various solvents in search of a suitable solvent 
from which Aplidine could be freeze dried, Various candidate freeze-dfyirig solvents were tested 
(Exhibit B, t ables 3 and 4, page 6-7), A solution composed of Aplidine (BDB), mannitol, and t~ 
bmanol in water was found suitable for freeze drying {Exhibit B, Table 5, page 8). This work 
evidences the actual reduction to practice of "the lyopMli^ed didemnin preparation [which] 
comprises a dMenmin compound and a water-soluble xnateriar^ according to claim 1; as well as 
% didemnin compound" and "a water soiuble inaterial M according to claim 12. Further, this 
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work corre^pDiids to a similar experiment described in the Ex amples of the '43 3 application (see 
page 4 of WO 99/42125). 

6. As indicated in the Interim Report, the rnannitoi and Apiidine freeze-dried product 
was subseipemly found to dissolve in a mixed solvent (co-solvent) system of propylene glycol, 
athanol, and water for injeetioB (Exhibit B ? Table 6, page 9), This work evidences the actual 
reduction to practice of "the reeonstimtion solution of mixed solvents [which] comprises water 
for iryection, m alkanol, and a nonionic surfactant", according to claim 1; and "a noiiiome 
surfaetantf "asi alkanol;" and **water for in}ection n of claim 1 2 ? as well as "wherein the water for 
injection is present in an amount sufficient to allow solubilization of the water soluble material, 
and the aikanol is present in an amount sufficient to allow solubilization of the didemnin 
compound- 5 , .^cording to ^dtli claims 1 and 12, "Cremophor EL" is listed as a component in an 
"Alternative formulation" (Exhibit B ? Conclusion, page 1 1 ), in place of the nonionic surfactant 
propylene glwoL Next, my lab examined the stability of the reconstituted preparations at 
various dilutions with saline (Exhibit B r Table 7 r page 10). This work corresponds to a similar 
experiment described in the Examples of the "433 application (see page 5 of WO 99/42125) , 

7, Finally, the Interim Report concludes that a ^promising formulation of Apiidine 
(DDB) has been fbund'V (Exhibit B ? Conclusion, page 1 1), ostensibly in terms of the stated goal 
of formulating a stable 4 "free^e-dricd product which can be reconstituted shortly before 
administration to the patient" (Exhibit B ? page 6). These statements evidence the actual 
reduction to practice of "reconstitution of the iyopkilized dideinnin preparation with the 
reconsiitutioit solution of mixed solvents [that] provides a parenteraUy suitable preparation^, in 
accordance with claim T 
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■8, Based on the above, the subject matter of the invention according to independent 
claims 1 and 12 of the e urrent Listing of Claims for the '433 application was actually reduced to 
practice by at least before May 7, 1997, 

9, Additional laboratory notebook entries further corroborate the actual reduction to 
practice reported in my Interim Report (Exhibit B). Consider Exhibits C and D, corresponding 
to two experiments performed in my lab before May 7 ? 1997, as well as Exhibit B> corresponding 
to an experiment performed in my lab on that date. The Exhibits include copies of the original 
laboratory notebook pages, as well as their corresponding English language translations, absent 
specific dates. 

10. Exhibit C, dated less than about one. month . before iny Interim Report, records the 
results of experiments nay lab conducted to test the solubility and stability of Aplidine in various 
mixed.' solvent (co-solvent) systems, The entry concludes that ^Aplidine has a high solubility (s 
> 10 nig/mL) in EtOH (ethanol), DMA (dimethyl ace tanride), PET (peg/ethanol/tween 80), 
Gremophor EL/EtOH (1:1 v/v) and DMSO (dimethyl sulfoxide) but seems only stable on dilution 
in Cremophor EL/Ethanol during 2 days/ 1 Thus, from at least almost a month before my Interim 
Report. I liad the concept of reconstitute using inixed solvent systems to 
achieve stable preparations and, specifically, of using mixed solvent systems involving a 
nonionie surfactant (Cremophor EL) and an alkanoi (ethanol) to do so. 

1 1 ■ Exhibit D, dated a little more than about one month after my Interim Report, 
records follow up experiments my lab conducted to test the solubility of ApHdine in additionai 
mixed solvent systems composed of a nonionic sarfeetant y an alkanol, and water. Specifically, 
my lab tested ihe solubility Aplidme in "PEN'V which is a mixed solvent system of propyl ene 
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glycol, ethanol and water, as well as the solubility in Cremophor EL/ethaiioL which is a similar 
mixed solvent system where Creniophor EL replaces propylene glycol as the nonionic surfeeiant 
The experiinenfe confirmed the suitahility of the both mixed solvent systems (see i4 Conelusian M ). 

12, Exhibit E Y dated May 7, 1997 ? reports additional follow up experiments my lab 
conducted to test the suitability of mixed sol vent -sy sterns for reconstituting lyophilized d idemnin 
preparations, Specifical! y, the experiments in vestigated the suitability of various mixed solvent 
systems composed of Gremoplior EL, ethanol, and water as the reeonstitution soJutioD for 
various didemtun preparations, including jfree^e-dried Aplidine (a lyophilized didemnin) and 
freeze-dried mamiitol fa watcr-sohtble material). We determined that lyophifeed dldernnin 
preparations can be reconstituted with various Crcmophor EL/etkanoi/water mixtures, after 
wiiielr the rec further diluted without precipitation. These results 
were further confirmed using HPLC at a later date. This work also corresponds to a similar 
experiment desmbed in the Examples of the '433 application (see page 4 of WO 99/42125). 

13. In sum, the subject matter of the invention according to the current Listing of 
Claims for the "433 application was actually reduced to practice by at least before May 7 ? 1997. 
The idea of reconstituting didemnin preparations using mixed solvent systems including a 
iiomonic surfeciaiit (Cremophor EL) and an alkanol (ethanol) was coiiceived by at least about 
one month prior to the actual reduction to practice reported in the Interim Report, and the 
suitability of various mixed solvent systems were tested md confirmed about one month 
Ibllowmg the actual reduction to practice reported in the interim Report, and further on May 7, 
1997. 
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14, AH work and experiments referred to herein occurred in The Netherlands, a WTO 
member country at the time the work and experiments were conducted, 

15, All statements made herein are of my own knowledge and true and that ail 
statements made on tafonnation and belief are believed to be true; and further that these 
statements are made with the knowledge that willful Mse statements or the like so made are 
punishab le by fine or imprisonment, or both, under Section 1001 of Title 18 of the United Slates 
Code and tjhat such willful false statements may jeopardize the validity of any patents arising 
from United States Patent Application Serial Number 09/622,433, 

/ v ^ / 4 / 

Byr: L^:^''.^ :: s " &-&(/h€hs Date: /t^ffl-MW rf_ 

Attached; Exhibits A, B, C, t) s and B. 
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Persons! 
Full name 
Date of birth 
Place of -birth 
Nationality 
Address 

Telephone 

E-mail 
institute 

Department 
Address 

Telephone 

Fax 

E-mail 

Training 
1982-1988 

1996 
1996 
2000 



2003 

'2:000-2004 



2004 
2004 
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Bastiaan Nuijen 
FebTOary9 v !970 
Beventer 
Dutch 

Kapteynstraat 42 

2313 RP Leiden, The Netherlands 
+31 71 5i4::5528- 
+3,1 .6 42 42 3973 
mm ey @x s4al L ul 

Slotervaart M^spital/'Antoiii van Leeu^eiihoek Hospital (The 

Netherlands Cancer Institute) 

Department of Pharmacy and Pharmacology 

Louwesweg 6 

1066EC Amsterdam, The Netherlands 
+31 20 512. 4482 (direct), 448,1 (secretary) 
+31 20 512 4753 
Bastiaan.Nuycn@slz.nl 



VWO at Geineentelijke Scholengemeenschap (GSG) (Enanien, Tte 
Netherlands) 

Masters degree in Pharmacy, Groitingen University (Grorangen^ The 
Netherlands) 

Certified Pharmacist Groningen University (Groningen, The 
Netherlands) 

Course on Good Manufacturing Practices, Pharmateeh Consultancy BV 
(Deceinher 1 Q- 1 2, Bil thoven. The Netherlands) 

Ph.D. degree Faculty of Pharmaceutical Sciences, Utrecht University 
thesis entitled: M Pharmaceutical development of marine-derived 
anticancer agents'', supervisor Prof Br JvffBeijnen; joint-supervisors 
ProfDr A.Bult and Dr fTTalsma (October 26. Utrecht^ Th^ 
Netherlands) 

Radiation hygiene-professional level 4 B, foter-faculty Reactor Institute, 

Delft Technical University (Utrecht, The Netherlands) 

Trainee Hospital Pharmacist, Slotervaart Hospitai/Antoni van 

Leeuwenhoek Hospital (supervisor Prof Dr J.H.Beijnen; Amsterdam, 

The Netherlands) 

Registered Hospital Pharmacist 

* Course hospital pharmacists in the Medical -Ethical Committee. 
1MPD steering commitlee (May 13 -14^ The Hague, The Netherlands) 

* 2004 American Association of Pharnraceutica! Scientists (A APS) 
Annual Meeting and Exposition (Noyemhcr 7-1 1, Baltimore. USA) 

> Workshop risk management: the future of GMP? Pharmaceutical 
Con sultance Services (June 1, Utrecht, The Netherlands) 

* Training course on quality management in pharma and biotech - 
Qnality and safety of hiopharmaceaticals: from genetics to downstream 
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processing - Biotechnology Studies Delft Leiden (BGDL, October 26* 
28, Delft* The Netherlands) 

* 2005 AAPS Annual Meeting and Exposition (November 6-11, 
Nashville, USA) 

2007 ■ Pharmaceutical Sciences World Congress (PSWC ? April 22^25; 
Amsterdam, The Netherlands) 

* European Society of Gene and Cell Therapy (ESGCT) XV th Annual 
Congress (October 27-30, Rotterdam, The Netherlands) 

a Training course on quality management in pharma and biotech — ■ 
Essentials of integrated GxP in the pharmaceutical industry and 
hospital pharmacy - B0DL (November -5-8,; QegstgeesU The 
Netherlands) 

2008 * 35 th Annual Meeting&ExpositiQn of the Controlled Release Society 
(CR S , July 1 2~ 16, New York, USA) 

* Training course on quality management in pharma and biotech 

Good Quality Management - The role of the Qualified Person - BODL 
(October 6-8 . Noordwij % The Netherlands) 

2009 * 36 th Annual Meeting&ExposMon of the CRS (July 1 8-22, 
Copenhagen, Denmark) 

8 Training course on Lyophilization Technology — Theory <& Practice of 
Freeze Drying, Center for Professional Advancement (CfPA, June 15- 
I T Amsterdam, The Netherlands) 

2010 ■• 37 th Annual Meeting&Exposition of the CRS (July 17-23, Portland, 
USA) 

1996-2000 Formulation Research Phaiinacist^ Department of Pharmacy and 
Pharmacdlogy, Slotervaart Hospital/Autoni van Leeuwenhoek Hospital 
with main tasks; 

- Ph D. research 

- iinplernentation of Good Manufacturing Practices (GMP) and 
acquiring manufacturer's licence (Fahrikantenvetgunning) for the 
production facility of experimental anticancer agents for clinical use 
(granted 1999 '"by Ministry of Health, Welfare and Sport, registration 
number 101018A) 

2000-2004 Trainee Hospital Pharoxacist at the Slotervaart Hospital/ Antoni ym 
Leeuwenhdek Hospital, Head of Pharmaceutical development and 
Production 

2004-present Hospital Pharmacist at the Slotervaart Hospital/Aniom van 
Leeuwenhoek Hospital, Head of Pharmaceutical Development and 
Production 

Extensa! in0mb$rshi|>s- astct epmimtees 

2000-present member Dutch Assoeiati on of Hospital Ph annaeists (N¥2 A) 
2002-present member of Medical Ethical Committee Slotervaart Hospitsl/Jan van 

Breemen Institute/BovenlJ Hospital 
2S04-present memlier American Association of Phannaceuti cat Scientists (A APS) 
2008 -present member Con trolled Release Society (CRS ) 



Supervisioii of PILBL Meseareti. 

2002 Joint-supervisor (copromotor) o f Bourn a, M: Pharmaceutical 

development of the novel metal-based anticancer agents NAM I -A and 
AP5280. Utrecht University, September 1 1 , 2002, 

2004 Joint-supervisor (copromotor) of den Bxok, MAV.J.: Pharmaceutical 

development of selected novel anticancer agents: from drug substance 
to final product. Utrecht University, November 3, 2004, 

2004 member of thesis committee of K.lous, M.G.: Development of 

diacetylmorphine preparations for prescription to opioid dependent 
patients, Utrecht University, November 24, 2004. 

2006 Joint-supervisor (copromotor} of van der Schoot, S,C: Pharmaceutical 

development of investigational anticancer agents: focus on EO-9, 
AP5346 and GMP implications. Utrecht University, August 30, 2006. 

2008 member of thesis committee ofJorritsma-Stnit, A, : Immunotherapy of 
melanoma: towards clinical application. Leiden University, September 
4, 2008, 

2009 Joint-supervisor (copromotor) of Qua&k, S.G.L.: Pharmaceutical, 
development of the plasmid DNA vaccine p&ERMATT. Utrecht 
University, August 28^ 2009, 

2009 Joint-supervisor (copromotor) of van den Berg, J.H,: Formulation and 

delivery aspects of dermal DNA vaccines- Utrecht University, 
November 4, 2009, 

PsibMcatl<ms 
1997 

L J.M/Meerum Terwogt, B.Nuiie n, W,W.ten Bokket Huinmk, J,H,Beijnen: 
Alternative formulations of paclitaxeL Cancer JYmtment Reviews 23: 87-9S, 
1997 

1999 

2, R.WvSparidans, JX&ettenes-vaxi den Bosch, Gvan Tellingen, B.Nuvea , 
R.E.&Henrar, JMJimeno, GvFaireloth ; P.Floriano. K.LJtinehart, JiUBeijnen: 
Bioanalysis of aplidine, a new marine antitumoral depsipeptide, in plasma by 
hi ^ -performance liquid chromatography after derivatization with 
hyd razino-2-stilbazole. Journal of Chromatography B 729; 43-53, 1999 

3> B^Nmjoi, M.Bouma, R.EX:.Henrar, CManada, A.Bult, J,H3eijnen; 
Compatibility and stability of aplidine, a novel marine-derived depsipeptide 
antitumor agent^ in infusion devices, and its hemolytic potential upon hv\ 
administration, Anti-Canmr Drags 10- 879-887, 1999 

2000 

4- RNuycn, MBouma* R^EXlHenrar, U.Brauns ? P.Bette, A. Bull, JJ-tBeijnen: jfor 
vitro hk>eompatihility studies with the experimental anticancer agent 
BIBX1382BS. International Journal oj 'Pharmaceutics 194; 261-267, 2000 

5 . iLNmign, MBounia, R, E.Cilenrar, P f loriano, J, M Jimeno, H.Tal sma y 
JJJCettenes van den Bosch, A J, R. Heck, A.Bult, jJLBeijnen: Pharmaceutical 
development of a parenteral lyophibzed formulation of the novel antitumor agent 
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-aplktfeo, .PDA Journal 'of Pharmaceutical Science and Technology 54 (3); 193- 
208,2000 

6. B,Nmjen v , M.Bouma, C»Manada, J,MJinieno, J;H,M;ScheIlens, A.Buh, 
JdLBeijnen; Pharmaceutical development of anticancer agents derived from. 
marine sources. Anti-Cancer Drugs 1 1; 793-811, 2000 

2601 

7* B,Murlem M.Bouma, 3,HM£chellens ? . J,H Beijnen: Progress in the development 
of alternati ve pharmaceutical formulations of taxanes, Investigational New Drugs 
19 (2); 143-1 53 r 2001 

8. B.Nu jjgrK IvlBo^tna, C Manada, XM.Jirneno, L.Lope^Lazaro, A«Bult 
JiUsij^n; Compatibility and .stability of the investigational polypeptide marine 
anticancer agent kahaialide F in in&sion devices. Invmiigaiional Mew Drugs 19 
(4f 273-281 2001 

9, B.Nuiiem M,Bouma 3 C Manada y JMJimeno ? A.Bult, J»H3eijnen; In vitro 
hemolysis and buffer capacity studies with fee novel marine anticancer agent 
kahalalide F and its ^constitution vehicle Creniophor EL/ethanoL PDA Journal 
{rfPhm-maceutical S^^^^ 223-229, 2001 

1&- B;,Nui jem M3ouma, H.Talsrna, £,Manada, J,M,Jimeiio, L.Lopez-Lazaro ? A.Bult, 
J.H,Beynen: Development of a lyophilized/ parenteral pharmaceutical formulation 
of the investigational polypeptide marine anticancer agent kahalalide F, Drug 
Development and Industrial Pharmacy, 27 (8);. 767-780, 2001 

1L B.Nuilen, LM Rodrigues-Gampos. G + P.Noain ? P.Floriano, CManada, M,Bouma, 
JJ,K©ttenes-vari den Bosch, ASult, J,H,Beijnen: HPLC-UV method development 
and impurity profiling of the marine anticaneer agent aplidme in raw drug substance 
aitd pharmaceutical dosage form, Journal --of Liquid Chromatography, and Related 
Technologies, 24 (20); : 3J-I&3 '2M. 2001 

12. B^NuiiMl. M. Boama v P^foriana, C.Manada, H,Rosing, B.Stokvis, JJ.Kettenes-vae 
den Bosch, A.Bult, J.E.Berjnen: Development of a high-performance liquid 
chromatography method with U V detection for the pharmaceutical control of 
the novel marine anticancer agent kahalalide F. Joumat * of Liquid 1 Chromatography 
and Related Technologies, 2.4 (201 3141-3155: 2001 

2002 

13. M.Bouma, RNuiien, D.R.Stewart XR.Riee, B.AJJansen, LReedijk, A, Bull. 
i,H,Beijnen: Stability and compatibility of the investigational polymer-conjugated 
platinum anticancer agent AP 5280 in infusion solution and its hemolytic 
potential Anti-Cancer Drugs, 13 (9); 915-924, 2002 

14, NlBouma, B.Nuijen, MTJansen, G.Sava, A.Flaibanh A.Bult, J.FLBeijneti.;: 
Photosfcability profiles of the experimental antimeiastatic ruthenium complex 
NAMJ-A. Journal of Pharmaceutical and Biomedical Analysis, 30 (4); 1287- 
12M 2002 

15, NlBouma, B^uijen, G.Sava, A,Perbellmi, A.Fiaihani, MJ.van Steenbergem 
I-LTaisma, J JXetlenes-van den Bosch, A.Bult s j.H.Beijnen: Pharmaceutical 
development of a parenteral lyophiii2ed formulation of the antimetastatie 
■ruthenium complex NAMI-A- International Journal of Pharmaceutics, 248; 239- 
246, 2002 
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16/ M Bounia, B .Nuijem M.TJansen^ GvSava, A,Flaibani ? A.Bult, XHJBeijheri: A. 
kinetic study of the chemical stability of the antiraetast^tip. mthenmm eonipiex 
NAMI-Av Jmermtiona! Journal of ■ PharmmeuHcs, 248; 247-259, ,2002 

2003 

17« M.Bouma, B.Nuiien , D.R.Stewart, K.F.Shannon ? J.V.SUohn, XR.Riee, R.Harnis, 
B.AXJansen, S.van Zutphen, J.Reedijk, A,Bult 5 j,H,Beijnen: Pharmaceutical 
quality control of the investigational polymer-conjugated platinum anticancer 
agent AP5280. PDA Journal of Pharmaeeittical Science and Technology, 57; 198- 
W7 t 2003 

18. M.Bouma, B.Nuiiem M.TJansen, G.Sava, F.Picotti, A.Flaibani, A.Bult, 
J.FFBeijnen: Develoment of a high-performance liquid chromatography method 
for pharmaceutical quality control of the antimetastatic ruthenium complex 
NAM !- A, Journal of Pharmaceutical and Biomedical Analysis, 31(2); 215-228, 
2003 

19, M.W.J. den Brok, JLJ^M<?& E.Miranda, P.Floriano, S.Munt, LManzanares, 
JJFBeijnen: Development and validation of a liquid chromatography-ultraviolel 
assay vising derivatisation for the novel marine anticancer agent (2S > 3R)-2-amino- 
3-oetadecanol hydrochloride and its pharmaceutical dosage form, Journal of 
Chromatography A, 10.20 (2); 251-258, 2003 

20. VLBouma, S T Nuijem R, Harms, J.R.Rice, DP.Nowotmk,. D.R.3tewartj B-.A.J. 
hmsen 5 S.yan Zutphern J 1 Reedijk ) M.J. van. Steenbergen, RTalsma, A.Bult, J,H. 
Beijnen: Pharmaceutical development of a parenteral lyophilized formulation of 
the investigational polymer-conjugated platinum anticancer agent AP 5280, Drug 
Development and Industrial Pharmacy, 29 (9); 981 -995 1 2003 

2004 

21. M Bouma, B.Nuijem E.E.Challa, GSava, A,FIaibani 3 A.Buli, J.H Beijnen; 
Stability and compatibility of the investigational antimetastatic ruthenium 
complex NAMI-A in infuson systems and its hemolytic potential and 
buflercapacity. Journal of Oncology Pharmacy Practice, 10; 7-/5, 2004 

22. M^WJ'.d^ Brok :: S.vaxi. der Schoot B.Nuijen, MJ.X,Hillebrand, J,H,Beijnen; 2~ 
Hydroxypropyl-fl-cyciQdextrin extracts 2-phenylphenoI from silicone tubing. 
International Journal of Pharmaceutics, 278 (2); 303-309 } 2004 

23, M.C3'JO<>tf'% B.Kmijem WVvan der Brink, J JvLvan Ree, J.H.Beijnen: Development 
and manufacture of diacetylmoi^Mne/eai&ine sachets for inhalation by ".chasing 
the dragon !V by heroin addicts. Drug Development and Industrial Pharmacy, 30 
(7); 775-784, 2004 

24, M.G.Klous, B,Nuijem W.van der Brink, J.Mvan Ree, J.H.Beijnen: Process 
characterisation, optimisation and validation of production of 
diacetylinoiphine/catfeine sachets: A design of experiments approach. 
International Journal of Pharmaceutics, 285; 65- 75, 2004 

25, M.GJClous, B^Nuijen, W.van der Brink, J.M.van Ree, JJFBeijnen: 
Pharmaceutical development of an intravenous dosage form of diacetylmorphine 
hydrochloride. PDA Journal of Pharmaceutical Science and Technology, 58 (6); 
287-295, 2004 
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2005 

26 v M,WJ,den Brok, B.Nuijem C.Lutz, RG,Opite, iiLBeynen: Pharmaceutical 
development of a lyophilised dosage form for the investigational anticancer agent 
Imexon using dimethyl sulfoxide as solubilising and stabilising agent. Journal of 
Pharmaceutical Sciences, 94(5); 1101-1 114, 2005 

.27.. M.WXden Brok, B.Nuijen. R.Harms, J.N.Buluran, MD.Han/ey, CK.Grieshaber, 
j.RBeijnen: Compatibility and stability of the novel anticancer agent C13! 1 in 
infusion devices and its in vitro hiocompatibitity. Journal of Oncology Pharmacy 
Practice, II (1); J3~M 2005 

28. M.WJ.den Brok, B. Nuijen , M,J.X.Hillebrand, CXutz, RG.Opitz, j.RBeijnen: 
LC-UV method development and validation for the investigational anticancer 
agent Imexon and identification of its degradation products,. Journal of 
Pharmaceutical and Bio medical Analysis, 38(4); 686-694, 2005 

29. M.WXden Brok, B.Nuijem E.E>Chall.a, C.Lutz, RG.Opitz, J.H.Beijnen: 
Compatibility and stability of the novel anticancer agent Imexon in infusion 
devices and its in vitro biocompatibilitv, Anti-Cancer Drugs, 16 (7); 727-732 
200S 

30. M,WXden Brok v B.Nuiien , MXXJEllebtaiid, CK.Grieshaber, M.D.FIarvey, 
J^H.BeijneTi: Development and validation of m LC-UV method for the 
quantification and purity determinatian of the novel anticancer agent €1311 and 
its phamiaceutieal dosage form. Journal of Pharmaceutical and Biomedical 
Analysis, 39 l fD2); 46-53/ 2005 

3L rvLW "J. den Brok, jy^Mieg* E>;Mill&i f CManada, J H,Bey nen; Pharmaceutical 
development of a parenteral lyophifeed fbraralation of the investigational 
anticancer agent BS~28lKCh PDA Journal of Pharmaceutical ' Science and 
Technology, 59 (4); 246-257, 2005 

32. M.G.KI0US, G,MvBronner ? B.Nuiiem LM.van Ree, J.RBeynen; Pharmaceutical 
heroin for inhalation: thermal analysis and recovery experiments after 
volatilisation. Joimtal o f Pharmaceutical and Mom 39: 944-950 

2005 

33 , MWXden Brok, . B.Nuijen, LIKettenes-van den Bosch, MX van Steenbergem 
J.N,Buinran ? M.D.Harvey, CJKLGrieshaber, XRBeijnen: Pharmaceutical 
development of a parenteral lyophilised dosage form for the novel anticancer 
agent €131 ] , PDA Journal of Pharmaceutical Science and Technology, 59 (5) ■ 
285-297: 2005 

2006 

34. NlWXden Brok, B.Nuiiem J.L.Garcia, E.Miranda, P.Calvo, C.Manada, 
J.H.Beijnen: Compatibility and stability of the novel, anticancer agent ES-285.HC1 

formulated with hydi-oxypropy^B-cyclodextrin, in infusion devices and its in vitro 
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EXHIBIT B 



INTERIM REPORT 
OF THE 

PRE-FORMULATION STUDY OF APLIDINE (DDB) 



meeting PHARMAMAR/NDDO-EORTC/NLADF 



Department of Pharmacy and Pharmacology 
Slotervaart Hospital, Amsterdam 



CHARACTERIZATION OF APLIDINE (DDB) BULK DRUG LOT #APL-296 



1. IR-SPECTRUM 



MAJOR BANDS AT 3320, 2950, 1720, 1630, 1510, 1440 AND 1160 CM" 1 



SEE FIGURE 1 



2. UV/VIS SPECTRUM 



ABSORPTION MAXIMA OF APLIDINE FN ETHANOL ABS. (CONC. 63.3 ijG/ML) AT X = 
341.8, 273.9 AND 209.9 NM 



SEE FIGURE 2 



3. NMR AND MASS SPECTROSCOPY 



EXPERIMENTS ARE ONGOING 



4. HPLC CHROMATOGRAPHY 
HPLC SYSTEM: 

COLUMN: BECKMAN ULTRASPHERE ODS 5 ]iM, 4.6 MM X 25 CM 
PUMP: MODEL SPECTRASYSTEM P2000 (THERMO SEPARATION PRODUCTS), FLOW 
1.0 ML/MFN 

INJECTOR: MODEL U6K (WATERS), INJECTION VOLUME 20 yL 

DETECTOR: MODEL 996 PHOTODIODE ARRAY DETECTOR (WATERS), X 225 NM 

DATAPROCESSING: MILLENIUM 2010 CHROMATOGRAPHY MANAGER (WATERS) 

MOBILE PHASE: A. ACETONITRILE (0.04% TFA), B. WATER (0.04% TFA) 

GRADIENT: FROM 45% A TO 85% A IN 30 MINUTES 

STOCK: 0.5 MG/ML APLIDINE (DDB) LOT #APL-296 IN ACETONITRIL 

THE TEMPERATURE DEPENDENCE OF THE SEPARATION OF THE TWO 
CONFORMERS OF APLIDrNE (DDB) WAS EXAMINED. A COLUMN TEMPERATURE 
OF 10°C IS SUFFICIENT TO SEPARATE THE CONFORMER-PEAKS (FIGURE 3 AND 4). 
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SOLUBILITY STUDIES OF APLIDINE (DDB) 

THE SOLUBILITY OF APLIDINE (DDB) IN VARIOUS CO-SOLVENT SYSTEMS WAS 
EXAMINED VISUALLY: 



CO-SOLVENT SYSTEM: 


VOLUME CO-SOLVENT AD- 
DED TO 1 MG OF APLIDINE 
(DDB) LOT #APL-296: 


SOLUBILITY 
(MG/ML): 




100 pL 


900 pL 


9 ML 




1 . WATER FOR INJECTION 


V:- 
US: - 


V:- 
US:- 


V:- 
US:- 


S<0.1 


2. ETHANOL ABS. 


V:+ 
US:X 


X 


X 


S> 10 


3. DIMETHYLACETAMDE 
(DMA) 


V:+ 
US:X 


X 


X 


S> 10 


4. PET (POLYETHYLENE GLY- 
COL/ETHA- 
NOL/TWEEN 80 6/3/1 
V/V/V) 


V:- 
US:+ 


X 


X 


S> 10 


^ ft ^0/ TIX/ThThXT Qft TXT ft GO/ 
J. U.J /o 1 W-C-CiN oU TIN U.V /o 

SALINE 


V:- 
US:- 


V:- 
US:- 


V:- 
US:- 


Q ft 1 


6. DMA/ARACHIS OLEUM 


V:- 
US:- 


V:- 
US:+ 


X 


1 < S < 10 


7. CREMOPHOR EL/ETHANOL 
(1/1 V/V) 


V:- 
US:+ 


X 


X 


S> 10 


8. DIMETHYLSULFOXIDE 
(DMSO) 


V:- 
US:+ 


X 


X 


S> 10 


9.POLYETHYLENE GLYCOL 
400 (PEG 400) 


V:- 
US:- 


V:- 
US:+ 


X 


1 < S < 10 



-=NOT DISSOLVED 
+= DISSOLVED 
X= NOT EXECUTED 

V= AFTER VORTEXING FOR 30 SECONDS 

US= AFTER PLACING IN AN ULTRASONIC BATH FOR 5 MINUTES 



TABLE 1 
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FROM TABLE 1 IT FOLLOWS THAT APLIDINE (DDB) HAS THE HIGHEST SOLUBI- 
LITIES IN ETHANOL ABS., DMA, PET, CREMOPHOR EL/ETHANOL AND DMSO (S > 
10 MG/ML). 

THE STABILITY OF 10 MG/ML SOLUTIONS OF APLIDINE (DDB) IN THESE CO- 
SOLVENT SYSTEMS WAS EXAMINED ON DILUTION WITH INFUSION FLUID (0.9% 
SALINE): 



10 MG/ML APLIDINE (DDB) 
IN CO-SOLVENT SYSTEM: 


DILUTION WITH 0.9% SALINE: 


1:1 


1:5 


1:10 


1:50 


1:100 


2. ETHANOL ABS. 


IP 


IP 


X 


X 


X 


3. DIMETHYLACETAMDE 
(DMA) 


IP 


X 


X 


X 


X 


4. PET (POLYETHYLENE GLY- 
COL/ETHA- 
NOL/TWEEN 80 6/3/1 
V/V/V) 


IP 


X 


X 


X 


X 


6. DMA/ARACHIS OLEUM 


IP 


X 


X 


X 


X 


7. CREMOPHOR EL/ETHANOL 
(1/1 V/V) 


NP 


NP 


NP 


NP 


NP 


8. DIMETHYLSULFOXIDE 
(DMSO) 


IP 


X 


X 


X 


X 


9.POLYETHYLENE GLYCOL 
400 (PEG 400) 


IP 


X 


X 


X 


X 



IP= IMMEDIATE PRECIPITATION 
NP= NO PRECIPITATION 
X= NOT EXECUTED 



TABLE 2 



TABLE 2 SHOWS THAT ONLY THE 10 MG/ML SOLUTION OF APLIDINE (DDB) IN 
CREMOPHOR EL/ETHANOL IS STABLE ON DILUTION WITH INFUSION FLUID (0.9% 
SALINE). 
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EXAMPLES OF DRUG SUBSTANCES FORMULATED IN CREMOPHOR EL/ETHANOL 
ARE CYCLOSPORTNE (SANDIMMUNE®) AND PACLITAXEL (TAXOL®) 

CREMOPHOR EL IS RELATED TO THE OCCURRENCE OF ANAPHYLACTIC 
REACTIONS ON PARENTERAL ADMINISTRATION. ALSO, INFLUENCE OF 
CREMOPHOR EL ON THE KINETICS OF DRUGS (FOR INSTANCE PACLITAXEL) IS 
DESCRIBED. ON THE OTHER HAND, AN ENOURMOUS AMOUNT OF CLINICAL 
DATA AND EXPERIENCE IS AVAILABLE WITH THIS FORMULATION VEHICLE FOR 
BOTH TAXOL® AND SANDIMMUNE®. 



5 



FREEZE-DRYING OF APLIDINE (DDB) 



A SOLUTION OF A DRUG SUBSTANCE IS GENERALLY LESS STABLE IN TIME THAN 
A FREEZE-DRIED PRODUCT WHICH CAN BE RECONSTITUTED SHORTLY BEFORE 
ADMINISTRATION TO THE PATIENT. THEREFORE, ATTEMPTS HAVE BEEN MADE 
TO FREEZE-DRY APLIDINE (DDB) DRUG SUBSTANCE. 

THE STARTING-POINT WAS A CONCENTRATION OF 1 MG OF APLIDINE (DDB) PER 
DOSAGE UNIT. 

BECAUSE APLIDINE (DDB) HAS A VERY LOW SOLUBILITY IN WATER (S < 0.1 
MG/ML, SEE TABLE 1), AN ADEQUATE SOLVENT HAD TO BE FOUND FROM WHICH 
APLIDINE COULD BE FREEZE-DRIED. 

THE SOLUBILITIES OF APLIDINE (DDB) IN POLYETHYLENE GLYCOL 4000/WATER 
(E.G. TRIMETAMOL) AND T-BUTANOL/W ATER (E.G. BRYOSTATIN 1, RHIZOXIN) 
SOLVENT SYSTEMS WERE VISUALLY EXAMINED: 



SOLVENT: 


VOLUME SOLVENT ADDED TO 1 MG OF 
APLIDINE (DDB) LOT #APL-296: 


100 pL 


1 ML 


2 ML 


3 ML 


4 ML 


10.50% (W/V) POLYE- 
THYLENE GLYCOL 
4000 IN WATER FOR 
INJECTION 


V:- 
US: - 


V:- 
US: - 


V:- 
US: - 


V:- 
US: - 


V:- 
US:- 



-=NOT DISSOLVED 

V= AFTER VORTEXING FOR 30 SECONDS 

US= AFTER PLACING IN AN ULTRASONIC BATH FOR 5 MINUTES 



TABLE 3 



FROM TABLE 3 IT FOLLOWS THAT A VOLUME > 4 ML 50% (W/V) POLYETHYLENE 
GLYCOL 4000 IN WATER FOR INJECTION IS NECESSARY TO DISSOLVE 1 MG OF 
APLIDINE (DDB). THEREFORE, 50% POLYETHYLENE GLYCOL IN WATER FOR 
INJECTION SEEMS NO GOOD CANDIDATE AS FREEZE-DRYING SOLVENT. 
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SOLVENT: 


VOLUME SOLVENT 
ADDED TO 1 MG OF 
APLIDINE (DDB) LOT 
#APL-296: 


SOLUBILITY 
(MG/ML) 


100 pL 


200 
pL 


250 
pL 


ll.T-BUTANOL 100% 


V:- 
US: + 


X 


X 


S > 10 


12.50% (V/V) T-BUTANOL IN 
WATER FOR 
INJECTION 


X 


V: + 
US:X 


X 


S>5 


13.40% (V/V) T-BUTANOL IN 
WATER FOR 
INJECTION 


X 


X 


V: + 
US:X 


S>4 



-=NOT DISSOLVED 
+= DISSOLVED 

V= AFTER VORTEXING FOR 30 SECONDS 

US= AFTER PLACING IN AN ULTRASONIC BATH FOR 5 MINUTES 



TABLE 4 



THE SOLUBILITIES OF APLIDINE (DDB) IN THE EXAMINED T-BUTANOL/WATER 
SOLVENT SYSTEMS ARE GOOD. 40% (V/V) T-BUTANOL IN WATER FOR INJECTION 
WAS CHOOSEN AS FREEZE-DRYING SOLVENT. 
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THE 1 MG/ML APLIDINE (DDB) SOLUTION TO BE FREEZE-DRIED IS COMPOSED AS 
INDICATED IN TABLE 5. MANNITOL ACTS AS BULKING AGENT. 



SUBSTANCE 


AMOUNT 


APLIDINE (DDB) 
MANNITOL 

40% (V/V) T-BUTANOL IN WATER FOR 
INJECTION 


25.00 MG 
625 MG 
Q.S. 25 ML 



TABLE 5 



THE 1 MG/ML APLIDINE (DDB) SOLUTION WAS PREPARED AS FOLLOWS: 



MANNITOL AND APLIDINE (DDB) WERE SUBSEQUENTLY DISSOLVED IN 40% (V/V) 
T-BUTANOL IN WATER FOR INJECTION. 40% (V/V) T-BUTANOL IN WATER 
FOR INJECTION WAS ADDED TO VOLUME, AND THE SOLUTION WAS 
FILTERED THROUGH A 0.22 ]iM CELLULOSE ACETATE FILTER. 1 ML ALI- 
QOUTS OF THE SOLUTION WERE FILLED INTO 10 ML GLASS VIALS TYPE 1. 
THE VIALS WERE SEMI-STOPPERED AND PLACED IN THE FREEZE-DRYER. 
ALL ACTIONS TOOK PLACE UNDER LAMINAR DOWN-FLOW CONDITIONS 
IN A SAFETY CABINET (CLASS 100) LOCATED IN A CLEAN ROOM ENVI- 
RONMENT. 



THE FOLLOWING FREEZE-DRYING CYCLE APPEARED TO BE ADEQUATE: 



FREEZING: IN 1 HOUR FROM AMBIENT TO -43°C, FREEZE-HOLD FOR 1.5 HOURS AT 
-43°C 

PRIMARY DRYING: VACUUM OF 1 MBAR IN 1 MINUTE AT -43°C AND HOLDING THIS 
PRESSURE AND TEMPERATURE FOR 24 HOURS 

SECONDARY DRYING: TEMPERATURE RISE FROM -43°C TO 0°C, VACUUM AT 1 
MBAR, FOLLOWED BY A TEMPERATURE RISE FROM 0°C TO 25°C IN 0.5 
HOUR, VACUUM 1 MBAR, AND TEMPERATURE HOLD DURING 4.5 HOURS 

TOTAL FREEZE-DRYING TIME: 35 HOURS 
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RECONSTITUTION OF FREEZE-DRIED PRODUCT 



BECAUSE OF THE PRESENCE OF MANNITOL, THE FREEZE-DRIED CAKE DOES NOT 
DISSOLVE IN PET OR CREMOPHOR EL/ETHANOL CO-SOLVENT SYSTEMS. 

THE SOLUBILITY OF APLIDINE (DDB) FREEZE-DRIED PRODUCT IN PROPY- 
LEENGLYCOL/ETHANOL/WATER FOR INJECTION CO-SOLVENT SYSTEM (E.G. 
DIGOXIN (LANOXIN®), DIAZEPAM (VALIUM®), TRIMETHOPRIM-SULFAMET- 
HOXAZOLE (SEPTRA®), RHIZOXIN) WAS EXAMINED: 



CO-SOLVENT SYSTEM: 


VOLUME CO-SOLVENT ADDED TO APLI- 
DINE (DDB) 1 MG/VIAL FREEZE-DRIED 
PRODUCT LOT 022697BN2 


1 ML 


2 ML 


3 ML 


4 ML 


5 ML 


14.40% PROPYLENE 

GLYCOL/ 10% ETHA- 
NOL/WATER FOR IN- 
JECTION (V/V/V) 


V:- 


V:- 


V: + 


V: + 


V: + 



-=NOT DISSOLVED 
+= DISSOLVED 

V= AFTER VORTEXING FOR 30 SECONDS 



TABLE 6 



APLIDINE (DDB) FREEZE-DRIED PRODUCT DISSOLVES IN 3, 4 AND 5 ML OF 40% 
PROPYLENE GLYCOL/10% ETHANOL/WATER FOR INJECTION CO-SOLVENT 
SYSTEM (THEORETIC CONCENTRATIONS 0.33, 0.25 AND 0.20 MG/ML OF APLIDINE, 
RESPECTIVELY). NEXT STEP WAS TO EXAMINE THE STABILITY OF THESE 
SOLUTIONS ON DILUTION WITH INFUSION FLUID (0.9% SALINE). 
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CONCENTRATION OF 
APL1D1NE (DDB) IN 40% 
PROPYLENE GLYCOL/10% 
ETHANOL/WATER CO- 
SOLVENT SYSTEM: 


DILUTION WITH 0.9% SALINE: 


1:1 


1:2 


1:3 


1:4 


1:5 


1:10 


1:100 


0.33 MG/ML 


IP 


X 


X 


X 


X 


X 


X 


0.25 MG/ML 


NP 


NP 


NP 


NP 


NP 


NP 


NP 


0.20 MG/ML 


NP 


NP 


NP 


NP 


NP 


NP 


NP 



IP= IMMEDIATE PRECIPITATION 
NP= NO PRECIPITATION 
X= NOT EXECUTED 



TABLE 7 

AFTER 24 HOURS AT AMBIENT TEMPERATURE, PRECIPITATION HAD OCCURRED 
IN THE 0.25 MG/ML SOLUTION. THE 0.20 MG/ML SOLUTION SHOWED NO 
PRECIPITATION, EVEN AFTER 48 HOURS. 

THE CLINICAL FEASIBILITY OF 40% PROPYLENE GLYCOL/10% ETHANOL/WATER 
VEHICLE IS DEPENDENT ON FACTORS LIKE ADMINISTRATION CONDITION, 
TOTAL DOSE, TARGET POPULATION AND DURATION OF THERAPY. FOR 
PROPYLENE GLYCOL, CNS DEPRESSION AND CONVULSIONS AFTER INFUSION OF 
VERY LARGE AMOUNTS (300 ML) WERE REPORTED. A LARGE AMOUNT OF 
CLINICAL EXPERIENCE IS AVAILABLE WITH THE 40% PROPYLENE GLYCOL/10% 
ETHANOL/WATER FORMULATION VEHICLE (SEE THE ABOVE MENTIONED EXAM- 
PLES). 
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CONCLUSION 



THE FOLLOWING PROMISING FORMULATION OF APLIDINE (DDB) HAS BEEN 
FOUND: 

PRODUCT: APLIDINE (DDB) 1 MG/VIAL FREEZE-DRIED PRODUCT 

RECONSTITUTION SOLUTION: 5 ML 40% PROPYLENE GLYCOL/10% ETHANOL/WA- 
TER FOR INJECTION (FINAL CONCENTRATION 0.2 MG/ML) 

DILUTION: THE RECONSTITUTED SOLUTION SEEMS STABLE AT LEAST UP TO 100 
X DILUTION WITH 0.9% SALINE FOR 48 HOURS 



ALTERNATIVE FORMULATION APPROACHES OF APLIDINE (DDB): 

CREMOPHOR EL/ETHANOL 
LIPOSOMES 
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EXHIBIT C 



001 



Titel; 



mm. 



1L 



a 



ivfr 




5 



6. M rng 



£2 *t\M&J^ 



' 8 . 9@ f rt g 



9 

10 

11 

.12 
13 



' ■ " " ' '8,-89 mg 
! , m rag 



' 3. 9^ rl.cj 



15 
1 6 

IS 



■ 9* 



Gecontr oSeerd door; 



Datum: 



Ultgevoerd door: 



Datum: 



Tltel 



~ = MET OPGELOST 
+ - OPGELGST 
X - NVf 



&5 r ^ w^Aj^j fomm^ 



\ :m$.. ;■ /fear y^A^, ^ ^•^•^^•s 



VSR^ONNiNG MBT 0.9% 



2. BtOHi9.5 mg/niL) 



3. DMA (10.3 mg/mL) 



4. PET (10.2 m-g/iiiL) 



6, DMA/arachis oleum (1.00 



1:1 



dtavweer 
in oplos- 
sing, opals- 
scent 



7. Cremophor EL/EtOH (9.8 



B. DMSO (9.6 mg/niL) 



1:5 



1:10 



1:50 



1:100 



X 



X 



ID 



X 



X 



X 



ID 



X 



X 



X 



X 



X 



X 



IO 



X 



X 



X 



TO 



Gee 



F ==■ PREOIPITATIE 
IO - IN OPLOSSINO 



- 


co-solvent 
systeem 


+ 100 //L 


+ 900 fiL 


4- 9 m L 


C)plost)aarheM ( 
(mg/mL); | 


— — 


— 


i. WPI 


V: - I 
US: - 


- 


- 


s < 0.1 ;l 




— 


%. EtOil abs. 


V: 4- ■ 

US' x 


X 


X 


s > 10 




. — 




USl X: 


Y 

/V 


x 


s > 10 






4, Jrlr„ l 


US: + 


V 


x 5 


s > 10 


.__ — 




3, U.J ; 

Twee*} ill 
0, 9 % NaCI 


t = S: 


- 


- 


s < 0. 1 






6. DMA/ar- 
.. .acliis Dleurn 


V: - 

US: ■ 


4- 


X 


1 < 5 < 10 






7, Gremophor 
EL/EtGH. 


V; •+•/• 

: US: + 


X 


X 


: s > 10 






8, DMSO 


V: 4-/- 
U S : 4- 


X 




s > 10 





Uitgevoerd door: 



Datum: 



EXHIBIT D 



Tltel: 



Ann 



yc-cZ m: M4inmw&v* >x.-^ JJ1L — 



/ a; t C f?r*r% m ) 



4. *S*L. i mm, 



Gecontroieerd door: 
Ustgevoerd door: 



Datum: 
Datum: 



03© 



Titel: 



Xarwvtm tf-fg&paw , _ „__ ______ 



Mm 



A&frA&*v: m,mm 6r/^-£ /yj 



~~~~ — — Jfc tpM' &W)hr0^^n 7 



jLllAL 11 



3 
4 

4 

6 



■0..W0 mg 
8,95 wo 



>few^y:. 5 2.ri# ,\, Q&neftxzeZ, Smh a &r titters . 



CSeeontroleefd door; 
yitgevoerd door:- 



Datum; 
Datum: 



037 




Ssoontroleerd door: 
Uitgevoerd doon 



Datum: 
Datum: 



EXHIBIT E 



03-8' 



Titel 


















- to trim cavwwe*w ce-mormt 6Z~ 












- /a% pe&> 






















- 










~ (xm^im (i^ f&f^mh So /go £ % * 












~ 3go ml . Pen mosJp. ^ 


.- 






































2 U /k t % . s mk* t % 




.3 i dm % % i ■ ( A* ? % 



CSecantroiaard d oor - 
Uitgevoerd d&or: 



Datum: 
Oaturn: 



039 

















no. > ; 


C^emopiior EL/etiiailCfi/water 
(1 nil.) 




: "MG 


(BDB) 1 
MG 


HD M AN- 
NITIOL ! 






50/50% v/v 


US: ■+ ; ■ 1 


i ¥: ~ ■ 4 
US: + ™ ; 


X 


V: + (ti-l) 


s 2 


40/60% v/v 




V: - yj 

; US; H- nC 


: V: ■+ (n- l) 




> 


30/70% v/v ) 


1 US: 4 MJt 


! OS'; + ^ 


X 




1 


[ 20/80% v/v 


V: -Hr /If 


| X 


: X 

X 


V: + (n-4) j 






! V: - 




*• — — ™™™ 

1 ^ - 4 4 

[US: * ^ 




X ^ .j 



ft- 




+ ^ Dissolxitioii/pfecipitatioii 
. - ■ ~ No dissolution/precipitation 
V ^ "Vortexiiag 25 sec. 
US Ultrctsoiiic bath $-10 mm. 



Datum; 
Datum: 



040 




n. 



s 



y«1 



7v 



..A 



26 a i-34 r«q 
24,59 

£l8 [esq 

25,. 92 tog- 
25 c 41 roc^ 



6, m ;m q 



4 r 



^98 mq 



.0,98 



GaoontrotearcJ tloor; 
Oitgevoerd door; 



Datum: 
Datum:: 



